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Information Disclosure Statement 

No information disclosure documents have been filed in the application. 



Claim Rejections - 35 USC §112 

Claims 1, 2, 4, and 5 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 recites the limitation "the resistin mRNA. . ." in line 3. There is 
insufficient antecedent basis for this limitation in the claim. Claims 2, 4, and 5 are 
rejected in far as they depend from claim 1 and do not rectify any antecedent basis 
issues. It is not clear what particular resistin mRNA is referred to in claim 1 . 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1,2,4, and 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Guild et al [2003/0224386] and Shaffler et al [JAMA, Vol.290(13):1 709-1 71 0,01 
October 2003] in view of Tuschl et al [US20040259247]. 

The invention is as set forth in the claims. In view of the 112nd rejection above 
the examiner has interpreted the claims to read on any resistin mRNA. 

Guild et al have taught the association of various markers to rheumatoid 
arthritis[RA]. They have identified cysteine-rich secreted A12-alpha-like protein 
[synonym for resistin] as a protein that is over expressed in individuals with RA 
compared to control individuals not having RA. It has been taught to use various nucleic 
acid inhibitors of gene expression including antisense , ribozymes, PNA molecules and 
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triplex forming oligonucleotides. It has been taught various methods of administration 
including injection and inhalation. See below. 

The invention relates to compositions, kits, and methods for detecting, characterizing, 
preventing, and treating human Rheumatoid Arthritis (RA). A variety of newly-identified 
markers are provided, wherein changes in the levels of expression of one or more of the 
markers is correlated with RA. 

[0025] In a further aspect, the invention relates to methods for treating a patient afflicted 
with or at risk of developing RA. Such methods may comprise reducing the expression 
and/or interfering with the biological function of a marker of the invention. In one 
embodiment, the method comprises providing to the patient an antisense 
oligonucleotide or polynucleotide complementary to a marker nucleic acid, or a segment 
thereof. For example, an antisense polynucleotide may be provided to the patient 
through the delivery of a vector that expresses an anti-sense polynucleotide of a marker 
nucleic acid or a fragment thereof. 

[0138] Expression of a marker can be inhibited in a number of ways generally known in 
the art. For example, an antisense oligonucleotide can be provided to the patient 
samples in order to inhibit transcription, translation, or both, of the marker(s). 

[0208] An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45, 
or 50 or more nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis and enzymatic ligation reactions using procedures known 
in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 
chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. Examples of modified nucleotides 
which can be used to generate the antisense nucleic acid include 5-fluorouracil, 5-bromouracil, 
5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 4-acetylcytosine, 5- 
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(carboxyhydroxylmethyl)uracil, 5-carboxymethylaminomethyl-2-thiouridine- , 5- 
carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosi- ne, inosine, N6- 
isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 
2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 
methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 5'- 
methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6-isopenten- yladenine, uracil-5- 
oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 
2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic 
acid (v), 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6- 
diaminopurine. Alternatively, the gMlsense nucleic acid can be produced biologically using an 
expression vector into which a nucleic acid has been sub-cloned in an antisense orientation (i.e., 
RNA transcribed from the inserted nucleic acid will be of an antisense orientation to a target 
nucleic acid of interest, described further in the following subsection). 

[0209] The antjsense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a polypeptide corresponding to a selected marker of the invention to 
thereby inhibit expression of the marker, e.g., by inhibiting transcription and/or translation. The 
hybridization can be by conventional nucleotide complementarity to form a stable duplex, or, for 
example, in the case of an antisense nucleic acid molecule which binds to DNA duplexes, 
through specific interactions in the major groove of the double helix. Examples of a route of 
administration of antisense nucleic acid molecules of the invention includes direct injection at a 
tissue site or infusion of the antisense nucleic acid into an RA-associated body fluid. 
Alternatively, antisense nucleic acid molecules can be modified to target selected cells and then 
administered systemically. For example, for systemic administration, antisense molecules can be 
modified such that they specifically bind to receptors or antigens expressed on a selected cell 
surface, e.g., by linking the antisense nucleic acid molecules to peptides or antibodies which 
bind to cell surface receptors or antigens. The antisense nucleic acid molecules can also be 
delivered to cells using the vectors described herein. To achieve sufficient intracellular 
concentrations of the antisense molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol III promoter are preferred. 

[0210] An antisense nucleic acid molecule of the invention can be an 0-anomeric nucleic acid 
molecule. An . alpha. -anomeric nucleic acid molecule forms specific double-strands stranded 
hybrids with complementary RNA in which, contrary to the usual .alpha.-units, the run parallel 
to each other (Gaultier et al, 1987, Nucleic Acids Res. 15:6625-6641). The antisense nucleic 
acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et al, 1987, Nucleic Acids 
Res. 15:6131-6148) or a chimeric RNA-DNA analogue (Inoue et al, 1987, FEBS Lett. 215:327- 
330). 

[021 1] The invention also encompasses ribozvmes . Ribozvmes are catalytic RNA molecules 
with ribonuclease activity which are capable of cleaving a single-stranded nucleic acid, such as 
an mRNA, to which they have a complementary region. Thus, ribozvmes (e.g., hammerhead 
ribozvmes as described in Haselhoff and Gerlach, 1988, Nature 334:585-591) can be used to 
catalytically cleave mRNA transcripts to thereby inhibit translation of the protein encoded by the 
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mRNA. A ribozyme having specificity for a nucleic acid molecule encoding a polypeptide 
corresponding to a marker of the invention can be designed based upon the nucleotide sequence 
of a cDNA corresponding to the marker. For example, a derivative of a Tetrahymena L-19 IV S 
RNA can be constructed in which the nucleotide sequence of the active site is complementary to 
the nucleotide sequence to be cleaved (see Cech et al. U.S. Pat. No. 4,987,071; and Cech et al. 
U.S. Pat. No. 5,1 16,742). Alternatively, an mRNA encoding a polypeptide of the invention can 
be used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules (see, e.g., Bartel and Szostak, 1993, Science 261:1411-1418). 

[0212] The invention also encompasses nucleic acid molecules which form triple helical 
structures. For example, expression of a polypeptide of the invention can be inhibited by 
targeting nucleotide sequences complementary to the regulatory region of the gene encoding the 
polypeptide (e.g., the promoter and/or enhancer) to form triple helical structures that prevent 
transcription of the gene in target cells. See generally Helene (1991) Anticancer Drug Des. 
6(6):569-84; Helene (1992) Ann. N. Y. Acad. Sci. 660:27-36; and Maher (1992) Bioassays 
14(12):807-15. 

[0213] In various embodiments, the nucleic acid molecules of the invention can be modified at 
the base moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, 
hybridization, or solubility of the molecule. For example, the deoxyribose phosphate backbone 
of the nucleic acids can be modified to generate peptide nucleic acids (see Hyrup et al, 1996, 
Bioorganic & Medicinal Chemistry 4(1): 5-23). As used herein, the terms "peptide nucleic acids" 
or "PNAs" refer to nucleic acid mimics, e.g., DNA mimics, in which the deoxyribose phosphate 
backbone is replaced by a pseudopeptide backbone and only the four natural nucleobases are 
retained. The neutral backbone of PNAs has been shown to allow for specific hybridization to 
DNA and RNA under conditions of low ionic strength. The synthesis of PNA oligomers can be 
performed using standard solid phase peptide synthesis protocols as described in Hyrup et al. 
(1996), supra; Perry-O'Keefe et al. (1996) Proc. Natl. Acad. Sci. USA 93:14670-675. 

[0214] PNAs can be used in therapeutic and diagnostic applications. For example, PNAs can be 
used as antis.en.se or antigene agents for sequence-specific modulation of gene expression by, 
e.g., inducing transcription or translation arrest or inhibiting replication. PNAs can also be used, 
e.g., in the analysis of single base pair mutations in a gene by, e.g., PNA directed PCR clamping; 
as artificial restriction enzymes when used in combination with other enzymes, e.g., SI nucleases 
(Hyrup (1996), supra; or as probes or primers for DNA sequence and hybridization (Hyrup, 
1996, supra; Perry-O'Keefe et al, 1996, Proc. Natl. Acad. Sci. USA 93:14670-675). 

[0242] The nucleic acid molecules, polypeptides, and antibodies (also referred to herein as 
"active compounds") corresponding to a marker of the invention can be incorporated into 
pharmaceutical compositions suitable for administration. Such compositions typically comprise 
the nucleic acid molecule, protein, or antibody and a pharmaceutically acceptable carrier. As 
used herein the language "pharmaceutically acceptable carrier" is intended to include any and all 
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption 
delaying agents, and the like, compatible with pharmaceutical administration. The use of such 
media and agents for pharmaceutically active substances is well known in the art. Except insofar 
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as any conventional media or agent is incompatible with the active compound, use thereof in the 
compositions is contemplated. Supplementary active compounds can also be incorporated into 
the compositions. 

[0243] The invention includes methods for preparing pharmaceutical compositions for 
modulating the expression or activity of a polypeptide or nucleic acid corresponding to a marker 
of the invention. Such methods comprise formulating a pharmaceutically acceptable carrier with 
an agent which modulates expression or activity of a polypeptide or nucleic acid corresponding 
to a marker of the invention. Such compositions can further include additional active agents. 
Thus, the invention further includes methods for preparing a pharmaceutical composition by 
formulating a pharmaceutically acceptable carrier with an agent which modulates expression or 
activity of a polypeptide or nucleic acid corresponding to a marker of the invention and one or 
more additional active compounds. 

[0265] It is understood that appropriate doses of small molecule agents and protein or 
polypeptide agents depends upon a number of factors within the knowledge of the ordinarily 
skilled physician, veterinarian, or researcher. The dosc(s) of these agents will vary, for example, 
depending upon the identity, size, and condition of the subject or sample being treated, further 
depending upon the route by which the composition is to be administered, if applicable, and the 
effect which the practitioner desires the agent to have upon the nucleic acid of polypeptide of the 
invention. Exemplary doses of a small molecule include milligram or microgram amounts per 
kilogram of subject or sample weight (e.g. about 1 microgram per kilogram to about 500 
milligrams per kilogram, about 100 micrograms per kilogram to about 5 milligrams per 
kilogram, or about 1 microgram per kilogram to about 50 micrograms per kilogram). Exemplary 
doses of a protein or polypeptide include gram, milligram or microgram amounts per kilogram of 
subject or sample weight (e.g. about 1 microgram per kilogram to about 5 grams per kilogram, 
about 100 micrograms per kilogram to about 500 milligrams per kilogram, or about 1 milligram 
per kilogram to about 50 milligrams per kilogram). It is furthermore understood that appropriate 
doses of one of these agents depend upon the potency of the agent with respect to the expression 
or activity to be modulated. Such appropriate doses can be determined using the assays described 
herein. When one or more of these agents is to be administered to an animal (e.g. a human) in 
order to modulate expression or activity of a polypeptide or nucleic acid of the invention, a 
physician, veterinarian, or researcher can, for example, prescribe a relatively low dose at first, 
subsequently increasing the dose until an appropriate response is obtained. In addition, it is 
understood that the specific dose level for any particular animal subject will depend upon a 
variety of factors including the activity of the specific agent employed, the age, body weight, 
general health, gender, and diet of the subject, the time of administration, the route of 
administration, the rate of excretion, any drug combination, and the degree of expression or 
activity to be modulated. 

[0266] A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, e.g., 
intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile diluent 
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such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene 
glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl 
parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as 
ethylenediamine-tetraacetic acid; buffers such as acetates, citrates or phosphates and agents for 
the adjustment of tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or 
bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation can be 
enclosed in ampules, disposable syringes or multiple dose vials made of glass or plastic. 

[0271] For administration by inhalation, the compounds are delivered in the form of an aerosol 
spray from a pressurized container or dispenser which contains a suitable propellant, e.g., a gas 
such as carbon dioxide, or a nebulizer. 

Shaffler et al have also taught the significant ly higher concentration of resistin in 
synovial fluid in patients with RA than in patients that do not have RA. The authors 
suggest that resistin is involved in the inflammation pathway of RA. 

Neither Guild et al nor Shaffler et al teach the use of siRNA in the treatment of 
RA via targeting resistin. However the art does indeed teach that siRNA is a next 
generation nucleic acid based gene expression inhibitor that is more effective and safer 
than earlier compounds. Tuschl et al have taught the efficacy of siRNA and have 
provided guidance on the design and use of siRNA to target a desired gene for 
inhibition in treating a disease process. Tuschl et al have taught that siRNA can be 
delivered by known methods such as those described in the guild et al reference above 
(see paragraphs31-33 of Tuschl et al, for example). 

The instant invention appears to be the use of a new compound (siRNA) in a 
known method (inhibition of resistin in treating RA) The prior art has taught one in the 
art that resistin is associated with RA and can be a target for treatment of RA. The prior 
art has taught to use nucleic acid based inhibitors such as antisense and ribozymes in 
such methods. The prior art has also taught that siRNA is a more effective compound to 
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use in method of treating disease via gene expression inhibition. One in the art at the 
time of invention would surely look to use the most effective compound in a method of 
treating a disease, rendering the instant invention obvious. 

The invention as a whole would therefore have been prima facie obvious to one 
in the art at the time the invention was made. 

Sequence Compliance 

This application contains sequence disclosures that are encompassed by the 
definitions for nucleotide and/or amino acid sequences set forth in 37 CFR 1 .821 (a)(1 ) 
and (a)(2). However, this application fails to comply with the requirements of 37 CFR 
1 .821 through 1 .825 for the reason(s) set forth below. This application contains nucleic 
acid sequences where they are not accompanied by the required sequence identifiers. 
There is no paper copy of the sequence listing and there is no computer readable form 
of the sequence listing. Applicant should review the application and ensure that the 
application complies with the sequence rules cited above 

Failure to comply with these requirements will result in ABANDONMENT of the 
application under 37 CFR 1 .821 (q) . 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sean R. McGarry whose telephone number is (571) 

272- 0761 . The examiner can normally be reached on M-Th (6:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, J. Douglas Schultz can be reached on (571) 272-0763. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Sean R McGarry 
Primary Examiner 
Art Unit 1635 

/Sean R McGarry/ 

Primary Examiner, Art Unit 1635 



